ABSTRACT Electroencephalographic changes have been studied in a group of 32 men aged (mean 49) with diagnosed chronic toxic encephalopathy. The group had been carefully scrutinised for other possible causes of brain dysfunction and the diagnosis was based on neuraesthenic symptoms and pathological psychometric performance. The EEGs were recorded from four areas of the brain and the power spectrum analysed. Comparisons have been made with a group of 50 healthy male workers with no occupational exposure to solvents. For 24 of the 32 patients a follow up EEG recording was made after 17-75 months (mean 33). The results showed a doubling of the EEG power in the patients for all four recording channels with a significant reduction at follow up but not to the level of the control group. No exposure effect relation could be established. Acute exposure at the time of the first recording, exposure free, or follow up time did not influence the results. The frequency of the dominant EEG activity and the relative frequency distribution were equal in the two groups and did not change during the follow up period. Five of the 32 subjects took benzodiazepine drugs regularly and they had greater total power in all four recording channels compared with the other 27 patients; the difference was not statistically significant. The relative frequency distribution showed less a-and more 0-and fl-power in these five subjects. A reduction in total power during follow up was also found in the subgroup that took benzodiazepines. It is concluded that patients with solvent induced chronic toxic encephalopathy have cerebral pathophysiological changes as reflected in the EEG power spectrum. Only a proportion of the changes may be caused by subacute pharmacological solvent effects. Increased EEG total power without change in relative frequency distribution was also shown after an exposure free interval of 17-75 months (mean 33).
The central nervous system effects of long term exposure to mixtures of organic solvents, usually classified as chronic toxic encephalopathy or organic psychosyndrome, has been established in Scandinavia for a decade, although workers in other countries have been more reluctant to accept the concept.'2 The World Health Organisation and a working group in the United States have suggested classification systems and pointed out the need for further research. 34 It has not been possible to demonstrate differences between subjects exposed to solvent mixtures and nonexposed control subjects by electroencephalography with visual reading of paper recordings.56 In two cross sectional studies a computer processed spectral parameter analysis indicated a lower frequency Accepted 6 April 1987 stability in workers exposed to jet fuel but no effects in subjects exposed to mixtures of solvents. 67 We have previously reported increased fast and slow wave activity in visual routine evaluation, confirmed by computed power spectra of the same EEGs.8 The increase of #-activity has also been observed among subjects exposed to styrene.9"' A prevalence of 67% abnormal findings and improvement in 47% during three to nine years follow up in a group diagnosed to have "chronic solvent poisoning" has been reported. " The great variation in "normality" of visual EEG readings makes this method less useful for establishing slight organic brain involvement. Power spectrum analysis by fast Fourier transform has provided the possibility for sensitive and objective measurements of brain function.
The effect of age measured by computed EEGs has Power spectrum analysis ofEEG been described as decreasing central inhibitory function. ' 2 Such reaction has also been found in younger subjects during the induction of narcosis'3 and in groups of alcoholics with increases of EEG total power and relative amount of the fl-frequency. '4 The objective of the present study was to search for signs of organic brain involvement in subjects with psychometric diagnosis of reduced brain function suggestively caused by previous long term exposure to solvents.
We 
Results
Power spectrum analysis showed an increase of EEG total power in all four recording channels in the patients compared with the controls (table 2). The increase in power was statistically significant in most recordings except for the a-band in the posterior recording channels (Ch2, Ch4); the increase in frontal 6-(Chl, Ch3) and frontal left f-band (Chi) was close to conventional levels of statistical significance (table 2 and figure) .
The relative power distribution and the frequency of dominant activity were equal in the two groups (tables 2, 3) as were the anteroposterior power distributions of all frequency bands ( (tables 3, 4) . The power reduction of the frequency bands was more pronounced anteriorly in the 6-band that decreased to normal values at follow up (figure). The a-power remained constant after cessation of exposure.
None of the EEG measures at diagnosis or changes during follow up was related to the subjects' age and the exposure index did not covariate with any results from the first recordings and only to one change during follow up (right anteroposterior 6-quota). This observation seems to be sporadic due to mass significance and without biological meaning.
Finally, the influence of follow up time was investigated by analyses of correlation between the differences of the two EEG measurements and the follow up time. Statistically significant correlations were found in Chl for the frequency of dominant activity (r = 045, p = 003), in Ch2 for total power (r = 046, p = 001) and 6- No difference between the two groups or between the two examinations of the patient group was statistically significant. 6 -power (r = 0-54, p = 0-008). The time dependency seems thus to be more pronounced in the posterior recordings but a clear pattern is not apparent. The five subjects taking benzodiazepines had greater total power in all four channels compared with the other 27 patients (mean values in pW Chl:43 7, Ch2:64-4, Ch3:51 2, Ch4:56 9). They also tended to have relatively less ca-and more 0-and fl-power. None of these differences was statistically significant.
Excluding the five subjects taking benzodiazepines Power spectrum analysis of EEG from the statistical analysis did not change the results described above. Differences from the control group were still statistically significant. These five subjects also had significant reductions of total power after ending their exposure to solvents.
Discussion
The main importance of the present study is the extension of the clinical and psychometric diagnosis of toxic encephalopathy into the pathophysiological realm. By use of objective EEG recordings we have shown a diffuse organic brain involvement in subjects with long term exposure to mixtures of organic solvents. The change in brain function indicated by the observed increase of EEG power is long lasting after cessation of exposure. In a group of currently exposed paint industry workers we have found a slight increase in total power which was more pronounced in posterior channels.8 The increase in the present patient group being larger and with no antero-posterior differences is thus more generalised. When the exposure was discontinued the power did not decrease to the levels of either unexposed or the currently exposed subjects in our previous study.8 We The solvent effects on the rhythm generators at occupational exposure levels seem to be a release phenomenon. The release of rhythmic activity is comparable with that in mild metabolic encephalopathies and to the changes seen with use of hypnotics and sedatives.'920 Induction of narcosis shows a similar release of rhythmic activity followed by depression in the deeper narcotic stages.'3 A release phenomenon could be the explanation of the increased visually evoked potential amplitudes found by Elofsson et al in subjects exposed to solvents.6 In users of sedatives and in alcoholics the power increase is followed by a change in relative power distribution such as less a and more ,B activity.'4'2 22 Frequency distribution changes were not found in our patients with chronic toxic encephalopathy.
The more pronounced power increase among subjects taking benzodiazepines in the present study suggests a synergistic effect with the solvents. 
